This study examined whether helping poor readers improve their reading and writing language skills in English as a third language/foreign language (L3/FL) would also bring about an improvement in those same skills in Arabic (L1) and Hebrew (L2). Transferring linguistic skills from L3/FL to both L1 and L2 is termed "Cognitive Retroactive Transfer" (CRT). A battery of tests, administered to the experiment and control groups, assessed orthographic knowledge, phonological awareness, morphological awareness, syntactic awareness, reading accuracy and reading comprehension in English, Arabic, and Hebrew. The treatment group was provided with an intervention program in English, but not in Arabic or Hebrew, both before and after the experiment. Findings indicated a significant improvement in the treatment group's achievements in all linguistic and meta-linguistic skills in all study languages after the intervention, except for orthographic knowledge in Arabic and Hebrew. The results are discussed in light of the international data. 
Introduction
Israel is a pluralistic, highly functional, multicultural, multilingual, and multi-religious society. This reality requires that Israeli Arabs-the country's largest ethnic minority-learn three languages: Arabic, Hebrew, and English. Arab children speak Arabic as their mother tongue/first language (L1) and are schooled in it. They formally begin studying the Arabic language in the first grade. But they must also learn the country's main official
Arabic Orthography
Arabic is a language read from right to left and written in an alphabetic system of 28 letters, all consonants, three of them also serving as long vowels (Abu-Rabia, 2001b; Abu-Rabia & Saliba, 2008) . There are many similarities between the letters, which are divided into categories according to basic shape, while the differences between them lie in the number of dots that appear, as a feature of the script, over, within, or under the letters (Abu-Rabia, 1998 , 2001b Azzam, 1989) . In addition, because the Arabic script is fundamentally cursive, most letters have slightly different forms depending on whether they occur at the beginning, middle, or end of the word. However, the essential shape of the letter is maintained in all cases (Abd El-Minem, 1987) . The Arabic writing system carries some ambiguity, because short vowels are not represented by letters. Instead, they are represented by diacritical marks-short vowel signs above, and/or within, and/or below, letters-in order to attain proper letter-sound pronunciation. Thus, Arabic words are a combination of consonants and vowels (both short and long) (Abu-Rabia & Saliba, 2008; Abd El-Minem, 1987) . Voweled, or vocalized, Arabic script can be described as shallow orthography for beginning readers, and non-vocalized Arab script as deep orthography for more advanced readers (Abu-Rabia, 2001b Abu-Rabia & Siegel, 2003) . Arabic morphology is based on roots and word patterns: the root conveys semantics, and the word pattern conveys morpho-syntactic and phonological information. In this respect, Arabic resembles Hebrew. Arabic roots contain three or four letters, with some being formed by either two or five consonants (Abu-Rabia, 2001b) . The root morpheme represents the basic semantic entity of the general word, but is not a phonological unit, so pronunciation may not be clearly defined (Abu-Rabia, 2007; Abu-Rabia & Taha, 2006; Frost et al., 1997) . Arabic morphology is constructed from two types of structures: derivational and inflectional (Abu-Rabia, 2001b . Arabic derivational morphology produces words based on the root consonants and affixed word pattern. The word pattern can be built of prefixes, suffixes, and infixes, causing changes in phonemic structure as well as the orthographic structure of the basic root morpheme. This causes difficulties in reconstructing the words going back to the root from which they were derived (Abu-Rabia & Taha, 2006; Saiegh-Haddad & Geva, 2008) . The complexity of Arabic morphology makes it opaque, making the development process of Arab children's linguistic awareness rather difficult (AbuRabia, 2002; Saiegh-Haddad & Geva, 2008) . In contrast, the inflectional morphological system in Arabic is constructed by attaching prefixes and suffixes to real words. The system of inflectional morphology of verbs is systematic, and takes into consideration verb-form (person), number, gender, and tense (Abu-Rabia, 2001b; Abu-Rabia & Saliba, 2008; Abu-Rabia & Siegel, 2003) . Some scholars have considered Arabic as a case of diglossia, a term according to which the spoken and the written language are substantially different from one another in terms of vocabulary, phonology, syntax, and grammar. This means that children in a diglossic situa-tion have to cope with reading and writing in a language with which they are unfamiliar (Abu-Rabia, 2001b; Saiegh-Haddad, 2005) .
Hebrew Orthography
Hebrew shares certain similarities with Arabic: It is considered a Semitic language, it is written in an alphabetic system, it is a system of consonants, and it is read and written from right to left (Shimron, 1993) . Hebrew orthography consists of 22 letters, five having different forms when they appear at the end of the word. Vocalized Hebrew should be considered a shallow orthography, characterized by short vowels of dots and dashes (diacritical marks) placed below, above, or within the consonants. Furthermore, vocalized Hebrew is characterized by a direct and almost universal correspondence between graphemes and phonemes, which enables beginning readers to learn accurate decoding (Ravid, 2003; Shimron & Sivan, 1994) . The non-vocalized script is a deep orthography, containing a limited amount of vowel information, but a large number of homographs. In such a situation, words can be decoded in several ways. In such cases, the reader relies on context or linguistic knowledge to accurately decode the words (Kahn-Horwitz, Shimron, & Sparks, 2005; Katz & Frost, 1992; Shimron, 1993) . Skilled and adult readers read Hebrew script without diacritics. Hebrew morphology, like other Semitic languages, is constructed from a root and a word pattern. The root contributes semantic and morphological information, while the word pattern categorizes the function of the word (Ravid, 2003) . The root is a discontinuous morpheme that consists of three or four consonants, whereas word patterns can be either a sequence of vowels, or a sequence of both vowels and consonants. Roots and word patterns are abstract structures because only their joint combination results in specific phonemic word forms with specific meanings (Katz & Frost, 1992; Shimron, 1993) . Root and vowel combinations may produce several different words that carry different meanings. In addition, adding affixes (prefixes and suffixes), and syllables to the root indicates gender, number, verb-form (person,) and tense. This helps the reader pronounce words accurately, and understand the syntax and grammatical role of the word in the sentence (Katz & Frost, 1992; Schwarzwald, 2001; Shimron & Sivan, 1994) .
Transfer of Proficiency: Hypotheses and Data
The purpose of this study is to examine the CRT of linguistic skills from L3 English to two other languages: L1 Arabic and L2 Hebrew. This is an extension of Abu-Rabia and Blueistin-Danon (2012), and Abu-Rabia, Shakkour and Siegel's (2013) studies where the CRT was tested among bilingual Hebrew-English poor. However in the present study, the CRT was tested among trilingual Arabic-Hebrew-English learners in an attempt to test the transferability of language skills from English as a FL/L3 to both Arabic as their L1 and Hebrew as their L2 of the learners.
Research studies that examined transfer of linguistic skills between languages focused mainly on two basic hypotheses: the interdependence hypothesis (IH), which proposes that Cognitive Academic Language Proficiency (CALP) is transferred from one language to another, and the Script Dependent Hypothesis (SDH), which suggests that first language reading efficiency does not necessarily influence reading abilities in a second language (Liberman, Shankweiler, Fischer, & Carter, 1974; Lindgren, Dernzi, & Richman, 1985) . Cummins (1979 Cummins ( , 1981 argues that a significant relationship exists between L1 and L2, so a deficiency in one language will also be exhibited in the other. In addition, reading and writing proficiency and general academic skills that are successfully acquired in the first language should ostensibly be transferred to the second automatically. The main idea of this hypothesis is that learning two languages will improve the learning process of both, regardless of the orthography type (Cummins, 1979) . This hypothesis is based on the assumption that the basic cognitive academic knowledge proficiency common to all languages allows the transfer of linguistic skills from one language to another (Cummins, 1979 (Cummins, , 1981 .
The Interdependence Hypothesis (IH)

The Script Dependent Hypothesis (SDH)
This hypothesis suggests that reading efficiency in L2 is a direct function of L1 orthography, and that orthographic differences play an important role in the L2 reading process. The hypothesis also argues that reading development in a certain language will be constrained by the orthographic features of that language. The SDH proposes that reading problems in one language will reflect the degree of grapheme-phoneme correspondence in that language, and that this will not influence another language. Thus, children's reading efficiency in a particular language does not necessarily influence their ability to read a second language. Furthermore, each language develops independently from another. The main focus of this hypothesis is consideration of the characteristics of the L1 orthography during the reading acquisition process of the different orthographies of the L2 (Liberman et al., 1974; Lindgrenet al., 1985) .
Predictors of Reading Acquisition
Learning to read is essentially the art of mapping between the spoken and printed/written form of the language (Adams, 1990; Perfetti, 1985 Perfetti, , 2003 . It is a process of interpreting and understanding written language that begins with visual stimulation and ends with an understanding of the idea the writer is trying to convey (Rayner & Pollatsek, 1989) . According to Perfetti (1985 Perfetti ( , 2003 , learning to read symbolizes the deciphering of the spoken language as expressed in a written framework. The reading process is reflected only by the ability to understand the meaning of the text, while the process itself is a very comprehensive one, and includes evaluating, identifying, interpreting, and understanding the deep stratum of the text. Therefore, learning to read involves and demands a complex cognitive process, which in itself requires mastery of several linguistic and meta-linguistic skills (Adams, 1990; Ziegler & Goswami, 2005 ). The following is a short literary review of the linguistic and meta-linguistic skills referred to in the present study.
Transfer of Cross-Language Skills
Phonological Awareness
Phonological awareness is a linguistic skill that relates to the ability to identify and manipulate sounds of speech that include spoken words, syllables, onsets, rhymes, and phonemes (Ehri, 1997; Gillon, 2002; Goswami & Bryant, 1990; Mann, 1998; Stanovich, 1986) . Good phonological awareness is a crucial skill for decoding connections between phonemes and sounds of letters, an ability which not only leads to spelling and reading fluency, but also serves as a significant and reliable predictor of later reading abilities (Lipka, Siegel, & Vukovic, 2005; Chiappe, Siegal, & Gottardo, 2002) . Even though phonological awareness itself is not a reading skill but more a language skill, it is strongly related to the development of reading proficiency (Geva & Siegel, 2000; Lipka, et al., 2005; Lyon, Fletcher, & Barnes, 2003) . It is probably best described as an Linguistic cognitive skill that can be transferred between languages, and which can serve as a key predictor of reading abilities not only in the mother tongue, but for L2 and L3 as well (Adams, 1990; Ball, 1993; Chiang & Rvachew, 2007; De Jong & Van der Leij, 1999; Durgunoglu & Ony, 1999; Laurent & Martiont, 2010; Mann, 1998; Sun-Alperin & Wang, 2009; Al-Tamimi & Rabab'ah, 2007) . Many studies have examined the transfer of phonological skills between Arabic (with transparent orthography when vocalized) and English (with opaque orthography) (Abu-Rabia & Siegel, 2002 Al-Tamimi & Rabab'ah, 2007; Saiegh-Haddad & Geva, 2008) . In these studies, the researchers reported the transfer of phonological skills between Arabic and English, and also found significant correlation between phonological awareness in Arabic, and reading acquisition in English. Wade-Woolley and Geva (2000) have examined linguistic transfer of phonological awareness between English and Hebrew (defined as a shallow orthography) among bilingual children learning to read in both languages. This finding indicated important relationships between phonological systems of languages. In addition, phonological awareness was a good predictor of reading acquisition in both languages. Based on these finding, the researchers suggest that the concept of the alphabetic language, together with a number of phonological principles unrelated to a specific language, can be transferred from one language to another. Similar findings were found in Spanish (shallow orthography) and English (Bialystok, Luk, & Kwan, 2005; Cisero & Royer, 1995; Durgunoglu, Nagy, & Hancin-Bhatt, 1993; Sun-Alperin & Wang, 2009) . Sun-Alperin and Wang (2009) revealed that accuracy on a phoneme deletion task in Spanish contributed to the correct reading and spelling of words and pseudo-words in both Spanish L1 and English L2. Identical findings were revealed between Korean, considered an alphabetic language, and English (Chiappe, Glaeser, & Ferko, 2007; Kim, 2009; McBride-Chang et al., 2005; Wang, Cheng, & Chen, 2006) . Kim (2009) found that identifying rhymes in Korean L1 correlated with phonological awareness in English L2. In addition, phonological skills in Korean positively contributed to the decoding of words in English, in spite of the difference in phonological representation between the two languages. Similar findings were revealed regarding phonological awareness transfer between German and English (Mann & Wimmer, 2002) , Farsi and English (Arab-Moghaddam & Sénéchal, 2001 ), French and English (Chiang & Rvachew, 2007) , Italian and English (D'angiulli, Siegel, & Serra, 2001) , Portuguese and English (da Fontoura & Siegel, 1995) , Russian and English (Abu-Rabia & Sanitsky, 2010) , and Chinese and English (McBride-Chang et al., 2008) . The findings of all of these studies support Cummins's IH (1979 , 1981 .
Orthographic Knowledge
Orthographic knowledge refers to the written framework of any given language, and consists of the orthographic symbols used in the written word that help in its identification and proper understanding (Ehri, 1992; Nassaji & Geva, 1999) , whether an isolated word or within full texts (Wagner & Barker, 1994) . Knowledge of the names of the letters of any alphabet constitutes one of the most fundamental indicators of the proper acquisition of reading skills among beginners (Badian, 1995; Scanlon & Vellution, 1997; Snow, Burns, & Griffin, 1998) . Since such basic knowledge of names of letters also often describes their sounds, it allows beginning readers to acquire their first word-decoding strategies (Carroll, 2000) . To acquire L2 orthographic skills, learners need to develop sensitivity towards orthographic rules in the target language. That means that learners of any language must understand the heterogeneous nature of orthographic information; specifically, they must know written symbols, recognize accepted patterns, and understand linguistic rules, as well as master the correspondence of symbols and their sounds (Shiotsu, 2009) . Numerous studies have examined cross-language transfer of orthographic skills: (Abu-Rabia, 2001a; Abu-Rabia & Sanitsky, 2010; Abu-Rabia & Siegel, 2002 Arab-Moghaddam & Sénéchal, 2001; Deacon, Wade-Woolley, & Kirby, 2009; Kahn-Horwitz et al., 2005; Nassaji & Geva, 1999; Ryan & Meara, 1991; Sun-Alperin & Wang, 2009; Wang, Park, & Lee, 2006) . However, no consensus can be indicated from the findings of these studies on whether orthographic knowledge is transferred between languages, or even whether or not it is language-specific (script-dependent). Abu-Rabia and Sanitsky (2010) indicated that orthographical skills in Russian L1 and in Hebrew L2 were a good predictor of orthographic proficiencies, reading and spelling in English L3. The researchers explained their findings by suggesting that the study of two orthographies enriches the child's orthographic lexicon and helps him to acquire a third orthography, despite the difference in depth of the last orthography from the other two. Leikin, Share, and Schwartz (2005) examined the transfer of linguistic skills between two shallow orthographies, Hebrew and Russian. The findings indicated that orthographic skills in Russian were a strong predictor of reading and spelling abilities in Hebrew L2. Deacon and colleagues (2009) examined the transfer of orthographic skills between two languages with deep orthography, English and French. Their findings revealed important correlations between the orthographic systems of both languages, and found a strong positive correlation between processing orthography in English and proper reading and spelling in French. The researchers explained their findings by claiming that the higher the level of similarity between two orthographies, the greater the chance of a linguistic transfer of orthographic knowledge. That is to say, both languages are alphabet-based, both orthographies are considered deep and both use Latin characters. Similar results were obtained between Arabic and English (Abu-Rabia & Siegel, 2002) , Hebrew and English (Kahn-Horwitz et al., 2005) , Persian and English (Nassagi & Geva, 1999) , and Chinese and English (Wang, Koda, & Perfetti, 2003) . These previous studies' findings indicated that neither orthographic knowledge nor the transfer of skills between languages is language-specific. Also, these studies support Cummins's IH (1979 , 1981 . In contrast, there are many studies that investigated languages that differ in orthographic character (shallow and deep orthographies, alphabetical and logographical orthographies), indicated that orthographic knowledge is language-specific and cannot transfer between languages (Abu- Rabia, 1997a Rabia, , 2001a Abu-Rabia & Siegel, 2003; Arab-Moghaddam & Sénéchal, 2001; Morfidi, Van der Leij, de Jong, Scheltinga, & Bekebrede, 2007; Ryan & Meara, 1991; Sun-Alperin & Wang, 2009; . These findings are consistent with the SDH (Liberman et al., 1974; Lindgren et al., 1985) . Abu-Rabia (1997a) examined Hebrew bilingual students studying English L2. His findings indicate that syntax skills, working memory and reading proficiencies of L1 tend to be transferred to L2, except for orthographic skills, which are language-specific. Ryan and Mera (1991) examined Arabic-speaking children learning English L2. Their findings revealed that native adult Arabic readers read texts without short vowels, which is a strategy they transferred from Arabic to the English script. This means that different orthographies lead to different types of errors in L2 learning, implying that orthographic knowledge is not transferred between languages and is indeed language-specific. Sun-Alperin & Wang (2009) indicated that processing orthography did predict reading and spelling abilities in the languages Spanish L1and English L2, but there was no transfer between them. In other words, orthographic patterns may be language-specific, and therefore unlikely to transfer to the other language. Identical findings were shown between Circassian and English (Abu-Rabia, 1997b), Dutch and English (Morfidi et al., 2007) , Persian and English (Arab-Moghaddam & Sénéchal, 2001 ), Korean and English (Wang, Ko, & Choi, 2009), Russian and English (Abu-Rabia, 2001a) , and Chinese and English (Keung & Ho, 2009 ).
Morphological Awareness
Morphological awareness means being aware of a word's morphological structure and being able to manage that structure (Carlisle, 1995; Carlisle & Stone, 2003 ). This includes a child's ability to apply morphemic knowledge when identifying and creating more morphologically complex forms of words, and in adapting the new structure to the given language. Morphology is the component of language that deals with the study of word form. Morphological awareness, or the awareness of morphemes (the smallest units of meaning in a language), has been the most extensively researched aspect of morphology (Perfetti, 1985; Byrne, 1996) . Many studies that examined the early stages of reading acquisition have suggested that young children show a fundamental understanding of morphological word components. Byrne (1996) noted that English-speaking children in the early reading stage tended to notice the morphological features more than the phonological characteristics of new words, and that morphological awareness of the spoken language contributed to the child's reading development (Deacon & Kirby, 2004; Mahony, Singson, & Mann, 2000) . Few studies examined morphological cross-language transfer, but these indicated that morphological features influence the transfer direction of morphological skills. Transparent orthographies usually have a deep and complex morphological system, whereas deep orthographies have a transparent and simple morphological system. Consequently, it should be easier to transfer morphological skills from deep morphological systems like Arabic, Hebrew, Spanish, Finnish and Korean to transparent morphological systems, like English, but not vice versa (Bindman, 2004; Jarvis & Odlin, 2000; Ramirez, Chen, Geva, & Kiefer, 2010; Saiegh-Haddad & Geva, 2008; Wang et al., 2009) . These studies examined the relationship between morphological skills and reading acquisition among native bilingual individuals from various language backgrounds (defined as shallow orthographies), when learning English L2. The findings indicated that morphological awareness predicts reading measures within the L1 and L2; native languages' morphological awareness significantly contributed to reading skills in English L2, but not vice versa. In other words, the findings revealed unidirectional morphological awareness cross-language transfer, from shallow orthographies with deep morphological systems to deep orthographies with shallow morphological systems, but not the other way around.
In summary, studies that revealed cross-language transfer of morphological skills support Cummins's IH (1979 , 1981 , while findings of non-transfer of morphological awareness from English to other languages with shallow orthographies support the SDH (Liberman et al., 1974; Lindgren et al., 1985) .
Syntactic Awareness
Syntactic awareness is necessary for helping the reader understand the role of each word in a sentence, and is also helpful in understanding the meaning of full sentences and the context of concepts within sentences (Just & Carpenter, 1987) . Durgunoglu (2002) claimed that to have a command of syntactic awareness, one must see things in meta-linguistic terms, which relate to the ability to discern the internal grammatical structure of sentences in a language. As such, syntactic awareness is a very important contributor, providing an understanding of how to combine words into larger syntactical units, like sentences and paragraphs (Alderson, 1993; Just & Carpenter, 1987; Rayner & Pollatsek, 1994) . Siegel (2002, 2003) found a positive correlation in syntax skills between Arabic L1 and English L2/L3. Furthermore, syntactic awareness in Arabic predicted proper identification and reading of English words and pseudo-words. Similar findings were found between Hebrew and English (Abu-Rabia, 1997a; Geva & Siegel, 1991 . Geva and Siegel (2000) examined cognitive and orthographic factors in two languages, Hebrew and English. They indicated a strong correlation in syntactic awareness between Hebrew L1 and English L2. The researchers concluded that transfer of syntactic skills from L1 to L2 occurred regardless of the type of orthography. Identical findings were obtained between Spanish and English (Durgunoglu, Mir, & Arino-Martl, 2002; Dussias & Scaltz, 2008; Galambos & Goldin-Meadow, 1990 ). Durgunoglu and colleagues (2002) found a significant correlation of syntactic awareness between Spanish L1 and English L2. Children who accurately analyzed and corrected the syntactic structure of a sentence in one language showed a much higher probability of accomplishing the same in the other language. This certainly indicates that meta-linguistic awareness is common to both languages. Similar results were obtained in studies which examined syntactic awareness transfer between Russian and English (Abu-Rabia & Sanitsky, 2010), Swedish and English (Cromdal, 1999) and Italian and English (D'angiulli et al., 2001) . The earlier research findings demonstrated that cross-language transfer of syntax skills supports the Cummins's IH (1979 , 1981 . In contrast, numerous studies that examined cross-language transfer of syntactic awareness skills among bilingual individuals from diverse language backgrounds, like Portuguese, Cantonese, Mandarin, Gujarati, Urdu, and L2 English, have shown that bilinguals' performance of L1 syntactic awareness tasks did not predict similar results in L2 English (Cheung, Chan, & Chong, 2007; Chiappe & Siegel, 1999; Chiappe, Siegel, & Wade-Woolley, 2002; da Fontoura & Siegel, 1995; Davidson, Raschke, & Pervez, 2010; Gottardo, Siegel, & Wade-Woolley, 2001; Lesaux & Siegel, 2003; Wade-Woolley & Siegel, 1997) . Davidson and colleagues (2010) conducted a study involving reading and syntactic awareness tasks among bilingual Korean children studying English L2. The findings indicated that the Korean children's achievements in syntactic awareness tasks in English L2 were low compared to their performance in Korean L1. This means that Korean syntactic awareness skills were not transferred to the English L2. Similarly, Gottardo and colleagues (2001) reported that there was no definitive evidence of syntactic skill transfer from Chinese L1 to English L2. Previous findings have demonstrated that syntactic awareness skills are language-specific, supporting the SDH (Liberman et al., 1974; Lindgren et al., 1985) .
Reading Comprehension
Reading comprehension refers to the correct understanding of the written or oral word or message, and is achieved when the reader successfully condenses information and combines various details of the text with prior knowledge (Koda, 2007) . According to Snow and Sweet (2003) , reading comprehension is a multi-dimensional and complex process that requires high cognitive ability of extraction and construction, in that the reader extracts the meanings from the text, while at the same time combining them with existing knowledge in order to construct new meanings. This suggests that the interaction between a text and a child's basic knowledge will contribute to reading comprehension development (Alderson & Urguhart, 1988) . Numerous research study findings indicate that linguistic components of L1, such as phonological awareness, morphological awareness, orthographic knowledge, syntactic awareness, vocabulary and meta-cognitive knowledge, all contribute to reading comprehension development in a second language (Lefranc & Armand, 2003; Kahn-Horwitz et al., 2005; Kieffer & Lesaux, 2008; Nassaji & Geva, 1999; Proctor et al., 2006; Van der Leij, Bekebrede, & Kotterink, 2010; Wang et al., 2009; Zhang & Koda, 2008) . Kahn-Horwitz and colleagues (2005) found that linguistic skills of phonological awareness, morphological awareness, and word-recognition in Hebrew L1 were a significant predictor of reading comprehension in English L2. Lefranc and Armand (2003) indicated that syntax knowledge in Spanish L1 significantly contributed to reading comprehension acquisition in French L2. Identically, Van der Leij and colleagues (2010) found that Dutch bilingual children's reading comprehension skills in their primary tongue, Dutch, were better than those of Dutch monolingual children, suggesting that exposure to an additional language can improve reading skills in the primary language. Zhang and Koda (2008) revealed that morphological awareness in both languages, Chinese L1 and English L2, was a strong predictor of reading comprehension in English L2. The conclusions of previous studies support Cummins 's IH (1979 's IH ( , 1981 . In contrast, other studies' findings have shown that there is no cross-language transfer of skills that can contribute to L2 reading comprehension skill development (Akamatsu, 2003; Garcia, 1991; Guo & Roehrig, 2011; Shimron & Sivan, 1994; Verhoeven, 2000; . Thus, they support the SDH (Liberman et al., 1974; Lindgren et al., 1985) .
Method
Sixty students whose mother tongue is Arabic and who were studying Hebrew as an L2, and English as an L3/FL, participated in this study. All came from a median socio-economic background, and were enrolled in the 6 th grade at regular elementary schools for the Arab sector in northern Israel. These students were categorized by their teachers as being poor in Arabic, Hebrew, and English, with their average grade in all three languages being below 60. Within the school framework, these students began studying Hebrew L2 from 3 rd grade, and English L3/FL from 4 th grade. The children were chosen at random from four elementary schools in the Galilee re-gion of northern Israel, which is characterized by a high concentration of Arab residents. The sample included 32 boys and 28 girls, divided into two groups: the treatment group of 18 girls and 12 boys, and the control group with 10 girls and 20 boys. The average age of the participants was 11.8 years.
Tools
To examine the participants' abilities in meta-linguistic skills, both groups underwent a battery of tests in Arabic, Hebrew, and English. These tests were identical in content, scope and level of difficulty, with nine questions regarding each language and 30 tasks per question. The tests included the spheres of orthography, phonology, morphology, syntax, reading, and reading comprehension. Orthographic knowledge in Arabic, Hebrew, and English (Alphas = 0.85, 0.82, 0.79). This task examined the students' ability to identify letters, and the order in which they appear in a word. The student received a number of letters arranged in the wrong order; connecting the letters did not produce a word with any meaning. The student was asked to rearrange the letters in the right order to produce a meaningful word. For example:
The The word in Arabic ‫بَ‬ ِ ‫َﺮ‬ ‫ﺷ‬ -derivatives: _______________________________. The word in Hebrew ‫תֶ‬ ְ ‫ַשׁ‬ ‫ְבּ‬ ‫ֻל‬ ‫ה‬ -derivatives: ___________________________. The word in English readers-derivatives: ___________________________. Inflection (Alphas = 0.82, 0.83, 0.85). The participant was asked to change words from singular to plural, demonstrating awareness of orthographical and morphological changes that occur in a word as a result. For example:
The word in Arabic ‫ِﺐٌ‬ ‫ﻛﺎﺗ‬ Plural form; _____________________. The word in Hebrew ‫ה‬ ָ ‫שּׁ‬ ִ ‫א‬ Plural form; _____________________. The word in English park Plural form; _____________________. Syntactic awareness in Arabic and English. This skill was examined using two tasks: Correcting sentences (Alphas = 0.88, 0.87, 0.85). To examine the participant's awareness of proper sentence structure, the participant receives a sentence with incorrect word order, and must rearrange the words to make a proper sentence. Reading comprehension in Arabic, Hebrew, and English (Alphas = 0.89, 0.88, 0.86). Each participant received two texts in each of the three languages. Each text was accompanied by 10 multiple choice questions for a sum total of 20 questions in Arabic, 20 questions in Hebrew and 20 in English. The participant was instructed to read the text silently and then answer the questions, which examine comprehension. The texts matched the Arabic, Hebrew, and English language curricula for 6 th grade. The questions were composed by the researcher in consultation with highly experienced teachers in the field. It is important to note that the Arabic, Hebrew, and English groups were formed by a committee of experts in accordance with the Arabic, Hebrew, and English curricula for 6 th grade. To be approved for participation in the reading comprehension assessment for the entire study, the students first completed an examination, and were evaluated by three teachers of Arabic, three teachers of Hebrew, and three teachers of English with long-term experience in teaching these languages to the 6 th grade.
Procedure
The participants were divided into an experimental group and a control group, and the three tests in Arabic, Hebrew and English were administered in three stages: The first two consisted of four questions each, while the third included two texts for reading comprehension. All three stages were completed over a three-week period.
The test results served as a baseline for comparing the results of the tests administered at the end of the experimental process. After completion and analysis of the first tests results, a committee of language experts began formulating an intervention program, in consultation with the teachers who conducted the test in English. This program was constructed based on participants' points of strength and weakness. Since almost all participants demonstrated weak abilities in almost every indicator for English, it was decided that the intervention program would focus on the linguistic skills for which the students were examined in this study, which include orthographic, phonological, morphological, syntactical, reading and reading comprehension skills. It's worth noting that the intervention program was distributed among the treatment group by an English teacher who also served as a research assistant, while the control group, which received no intervention, took the tests only before and after the intervention. At the conclusion of the intervention program, all participants underwent the same series of tests in Arabic, Hebrew and English, experimental and control group alike.
The purpose of administering the English tests at the end of the intervention program was to examine whether any change had occurred in the skills practiced in the program. The purpose of the Arabic and Hebrew tests was twofold: to examine any changes in students' achievements in Arabic and/or Hebrew when compared with achievements before the English intervention program, and to determine whether meta-linguistic skills were transferred from English to Arabic and to Hebrew, meaning from the third to second and first languages in accordance with our research question.
The intervention program was designed taking into account the weak and strong competencies of the participants. Since all of the participants exhibited a low level in all skills of English, it was decided to work with the participants on four major aspects, so that all the skills tested were covered in the intervention program. The linguistic aspects are as follows: 1. Decoding-Recognition of letters and their sounds; recognition of the sound of vowels and common combinations of letters, such as: th, ph, oo, ea, ch. Also, learning the pronunciation of common English forms of words, such as: bake-game-made-snake; time-fine-like-bite, etc., and finally learning frequent word endings (for example: tion, sion). All of that was practiced by reading isolated words. In addition, approximately twice a month, an oral practice session was conducted in which a participant was asked to segment a spoken word into phonemes, as well as synthesize phonemes into complete words. This practice was done in order to increase phonological awareness. 2. Vocabulary-Expanding vocabulary was done by flashing frequently-used words, where the participants had to learn their meaning. As a practice of the vocabulary, the participants had to compose sentences using the words learned. They also had to translate into English short phrases. In every new session, a repetition of the previously-taught words was made before new words were introduced. All the words learned were given also printed in a list, so the participants could study them at home. Approximately every two weeks, a dictation was conducted on words taken from that list. 3. Grammar-A gradual and systematic instruction of the following grammar subjects was undertaken: the use of "a/an"; the auxiliary verb "to be"; have/has; present simple; present progressive; past simple. The learning of the tenses included declarative sentences, interrogative sentences and negative, using supporting cards which specify the appropriate grammatical rules. The participants practiced all the grammar rules by completing work sheets in class and later at home. The syntax aspect was also learned by an instruction of the syntactical rules regarding the correct order of words in an English sentence. The practice included mixing up the correct order of words in a sentence and requiring participants to reorganize it correctly. 4. Reading-The participants practiced fluent reading of texts with emphasis on speed and accuracy. Exercising reading speed was performed by repeated reading of the same text\paragraph. In the following session, a practice of reading comprehension skills of the same text took place. The comprehension skills and strategies that were practiced were: making predictions and activating prior knowledge, figuring out unknown words, locating information in the text, story retelling and finally giving a title to each paragraph. In summary, the intervention program was composed of a series of lessons in which English linguistic skills were studied. Both the supporting cards and the work sheets were prepared by the authors themselves. Every session was carried out by a teacher and two students in a quiet and isolated room. From the beginning, the students participating in the program were divided equally and randomly into two groups with 10 members in each group. The lessons for one of the two groups were given by one of the authors who is a qualified remedial teacher. The second group was taught by an English teacher with training in teaching children with learning disabilities. This teacher was subjected to continuous instructions by the authors throughout the program as to the contents of the lessons and as to the appropriate form of instruction. This was to ensure that the lessons given to the two groups were of equal form. The program was spread over five months with classes of 45 minutes each, taking place twice weekly.
At the end of the intervention program, all participants were given the same test batteries in English that were given before the intervention program. This was done in order to test for possible improvement in English linguistic skills, as a result of the intervention program. Afterwards, the test batteries were given also in Hebrew and Arabic, in order to test for possible improvement in the same linguistic skills in L 1 . Summing up the results will provide possible evidence for the cognitive retroactive transfer hypothesis (CRT).
Results
To examine the effect of the intervention program on improving linguistic skills, the present study examined language skills in English, Arabic and Hebrew, before and after the intervention period in the treatment group, as compared with the control group, which received no intervention. The significance of the difference between skill levels before and after the intervention was examined using the covariance analysis of the Multivariate Analysis of Variance (One Way MANOVA). Tables 1 and 2 present the means, standard deviations, and the "One Way MANOVA" values on English, Arabic and Hebrew tasks in the experimental and control groups, both before and after intervention.
The MANOVA analysis in Table 1 revealed a significant improvement between the average scores of all language skills for English, Arabic and Hebrew, before and after the intervention, in the treatment group. However, there was no significant improvement between the average scores of the orthographic knowledge for both Arabic and Hebrew language before and after the intervention. The average grade for orthographic knowledge in Arabic before the intervention was M = 22.1, and M = 22.37 after the intervention. However, the average grade for Hebrew orthographic knowledge before the intervention was M = 20.97, and M = 21.07 after the intervention, while the MANOVA revealed a strong significant improvement of English orthographic knowledge before and after the intervention: F (1,58) = 56.96, p < 0.001. Likewise, the findings in Table 1 point to the fact that the change that occurred in all language skill average grades in English before and after intervention was higher than the change seen in all language skill average grades in both Arabic and Hebrew. However, the change that occurred in the mean scores for all Arabic language skills was higher when compared with the change that occurred in Hebrew language skills before and after the intervention. Nevertheless, the difference between the averages before and after the intervention in all study languages was very strongly significant. The control group results presented in Table 2 show a very low improvement rate between the average scores of all language skills for English, Arabic, and Hebrew, before and after the intervention. Furthermore, the MANOVA analysis revealed that there is no significant improvement for the control group in any skill for the languages English, Arabic and Hebrew.
Discussion
According to the research findings, the research assumption was fully confirmed, meaning that a significant improvement was seen in the treatment group's achievements in all linguistic and meta-linguistic skills after intervention, and in all three languages, except for Arabic and Hebrew orthographic knowledge. This leads to the conclusion that CRT did occur from English L3 to both Arabic L1 and Hebrew L2, in all of the skills investigated in this study, with the sole exception of orthographic knowledge transfer, which was found to be language-specific.
The findings revealed that the improvement rate in all Arabic language skills in the treatment group, before and after the intervention, was higher in comparison with the improvement in Hebrew language skills. This can be explained by the assumption that when an Arab child learns English as an L3 from an Arab teacher, most of the learning/teaching process occurs in Arabic the native language of the learners. Such a process may enhance the level of Arabic among those Arab learners. This assumption is compatible with other research findings (Fung, Wilkinson, & Moore, 2003; Mukattash, 2003; Schweers, 1999; Sheen, 2001; Tang, 2002) . These studies describe how the L1 is currently being used in the L2 classroom, including the explanation of unfamiliar words, teaching pronunciation, clearing up difficult grammatical issues, explaining reading strategies and giving instructions for different tasks. Therefore, it can be assumed that when the process occurs in the opposite direction, the L3 impact will be more on the L1 (Arabic) than on the L2 (Hebrew). That is to say, the improvement in English L3 skills will improve the language skills of Arabic as an L1 more than Hebrew as an L2.
Orthographic Knowledge Transfer
The research findings revealed a significant improvement in English orthographic skills after the intervention program in the treatment group when compared to the performance of the control group, which did not achieve any significant improvement in English orthographic tasks after the experimental period. The improvement in both Arabic and Hebrew orthographic skills among the treatment group was very small after the intervention, and very similar to the control group's achievements. In any case, improvement was not significant in either condition. It is quite likely that the improvement in orthographic skills in both Arabic and Hebrew language was not a result of intervention, or a consequence of transfer from English, but rather due to the cognitive development of the participants. Furthermore, the degree of improvement in both Arabic and Hebrew orthographic knowledge after intervention was much lower than the improvement noted in all other post-intervention Arabic and Hebrew skills.
This research finding is also consistent with other studies that report no cross-language transfer of orthographic knowledge (Abu-Rabia, 2001a , Abu-Rabia & Siegel, 2003 Arab-Moghaddam & Sénéchal, 2001; SunAlperin & Wang, 2009; . Abu-Rabia (2001a) examined Russian bilingual students learning English L2. The findings indicate that linguistic skills of L1 tend to transfer to L2, except for orthographic skills, which are language-specific (Abu-Rabia & Sanitsky, 2010; Deacon et al., 2009; Nassaji & Geva, 1999; Wang et al., 2003) .
In conclusion, the findings indicate that there was no transfer of orthographic skills from English L3 to either Arabic L1 or Hebrew L2, which supports the Script Dependent Hypothesis (Liberman et al., 1974; Lindgren et al., 1985) .
Phonological Awareness Transfer
The findings indicate a significant improvement in the treatment group's achievements in phonological awareness skills post-intervention, and in all three languages, despite the fact that this group did not receive intervention in either Arabic or Hebrew. This finding testifies to the transfer of phonological skills from English L3 to Arabic L1 and Hebrew L2. The advancement in the treatment group's achievements in English was higher than in Arabic. However, the improvement in Hebrew was lower than the improvement noted for those same skills in Arabic (the trend was evident in every skill examined by this study). No improvement was recorded in the control group in phonological skills after the experimental period, whether in English, Arabic, or Hebrew, vis-à-vis their achievements before the start of the experiment. This finding confirms the assumption that the transfer of phonological awareness from English L3 to Arabic L1 and to Hebrew L2 does occur, and coincides with the findings of others supporting the transfer of phonological awareness ability from an L1 to an L2 (Abu-Rabia & Siegel, 2002 Chiappe et al., 2007; Keung & Ho, 2009; Laurent & Martinot, 2010; Saiegh-Haddad & Geva, 2008; Verhoeven, 2007; Wade-Woolley & Geva, 2000) . This finding also indicates that phonological awareness is not a language-specific skill, and that increased exposure and practice of the sounds of any language may help improve one's meta-linguistic phonological abilities.
Morphological Awareness Transfer
The research findings show a significant improvement in the treatment group's post-intervention achievements in morphological awareness skills (identification, derivation and inflection levels) in English, Arabic, and Hebrew. Furthermore, a significant positive connection was found between the treatment group's post-intervention morphological skills achievements in English, and the post-intervention morphological awareness achievements in both Arabic and Hebrew. The control group showed no improvement in morphological awareness skills in English, Arabic, or Hebrew. Therefore, the treatment group's improved achievements in Arabic and Hebrew morphological awareness can be attributed to the group's improvement in English morphological awareness skills, suggesting the transfer of morphological awareness skills from English as an L3 to Arabic as the L1 and Hebrew as the L2 (Deacon et al., 2009; Kahn-Horwitz et al., 2007; Schiff & Calif, 2007) . At the same time, this finding also contradicts those of others (Jarvis & Odlin, 2000; Ramirez et al., 2010; Saiegh-Haddad & Geva, 2008; Wang et al., 2009) , who contended that only a one-way transfer of morphological skills was possible, from languages with transparent orthography (such as Arabic, Spanish, Finnish and Korean) to languages with deep orthography (such as English), and not in the other direction. The present findings can be explained by the fact that this study examined meta-linguistic morphological skills common to the study languages of English, Arabic, and Hebrew. Therefore, we can conclude, despite the difference in the composition of the morphological systems of each language, that there are basic morphological skills that are common to all alphabetic languages, and which are transferable between languages, regardless of their orthographic and morphological depths.
Syntactic Awareness Transfer
The findings show a significant improvement in the grades of the treatment group in syntax skills when completing and correcting sentences before and after the intervention in English, Arabic, and Hebrew. No corresponding change was seen among the control group in this skill in any of the study languages, and whether at the beginning or end of the experiment, demonstrating the influence of the intervention program on the treatment group's achievements. The advancement in the treatment group's achievements in English was higher than that for both Arabic and Hebrew. Overall, the findings prove in the clearest way possible that a transfer of syntactic awareness skills from English L3 to both Arabic L1 and Hebrew L2 did occur, which is identical to the findings of others (Abu-Rabia & Sanitsky, 2010; Abu-Rabia & Siegel, 2003; Dussias & Scaltz, 2008; Droop & Verhoeven, 1998) . In contrast, the current findings are inconsistent with other research findings, which contended that syntactic awareness is a language-specific skill and not transferred between languages. (Chiappe & Siegel, 1999; Lesaux & Siegel, 2003; Lipka et al., 2005) . Chiappe and colleagues (2002) , and Lipka and colleagues (2005) claimed that exposure to English instruction for more than three years was not enough to make English L2 children' syntactic awareness in English comparable with that of L1 speakers, an argument that contradicts the findings of the present study. We can explain the findings by the fact that syntactic awareness is a feature of linguistic logic that is not language-specific; consequently, exposure to any language can help develop good meta-linguistic syntax skills that can be transferable between languages, regardless of the depth of the language's orthography.
Reading Accuracy Transfer
Unlike the control group, the treatment group demonstrated a significant post-intervention improvement in reading accuracy in English, thus validating the influence of the intervention program. A significant improvement was also seen in the treatment group's achievements in reading accuracy after the intervention, both in Arabic and in Hebrew, despite the fact that the group received no intervention in these languages, proving the transfer of word-identifying skills from English L2 to both Arabic L1 and Hebrew L2. Furthermore, in reading accuracy as in other skills, the improvement in the treatment group's achievements in English was higher than for the same skills in Arabic and Hebrew. This finding is similar to those studies that support the cross-language transfer of word-identifying skills (Abu-Rabia & Siegel, 2002; da Fontoura & Siegel, 1995; Durgunoglu et al., 1993; Geva & Siegel, 2000; Morfidi, et al., 2007) . We can explain this finding by suggesting that exposure to linguistic and meta-linguistic skills of one language will improve reading accuracy skills, which are then transferable to other languages, regardless of the depth of the language's orthography. According to Durgunoglu and colleagues (1993) , learning linguistic and meta-linguistic skills of a language will improve reading skills, which are transferable between alphabetic languages.
Reading Comprehension Transfer
The findings indicate a significant and meaningful improvement in reading comprehension skills among the treatment group in English, Arabic and Hebrew, both pre-and post-intervention, though the level of improvement in Arabic and Hebrew was lower than that noted for those same skills in English. No improvement was noted between the control group's reading comprehension test results before and after the experiment, proving the effectiveness of the intervention program for the treatment group's achievements. These findings indicate that a transfer of reading comprehension skills from English as an L3 to Arabic as an L1 and Hebrew as an L2 did occur.
The finding of CRT of reading comprehension skills is similar to those of other studies that proved that reading comprehension abilities are transferable from a L1 to L2 (Proctor, August, Carlo, & Snow, 2006; Kiffer & Lesaux, 2008; Kahn-Horwitz et al., 2005; Van der Leij et al., 2010; Zhang & Koda, 2008) . In contrast, the current findings contradict those of others (Akamatsu, 2003; Garcia, 1991; Guo & Roehrig, 2011; Verhoeven, 2000) , which contend that there is no cross-language transfer of language components that can contribute to L2 reading comprehension abilities. We can explain the findings by suggesting that increased exposure to any language skills will improve reading comprehension abilities, which are then transferable between languages, regardless of the language's orthographic features.
General Discussion
The findings indicate a significant post-intervention improvement among the treatment group in all linguistic and meta-linguistic skills, including orthographic knowledge, phonological awareness, morphological awareness, syntactic awareness, reading accuracy and reading comprehension skills in English L3. We then saw in turn a significant improvement among the same group in the same skills in both Arabic L1 and Hebrew L2, except for orthographic knowledge, despite the fact that this group did not receive intervention in either Arabic or Hebrew. That means that transfer of linguistic and meta-linguistic skills from English as an L3, to Arabic as an L1, and Hebrew as an L2, did occur, except for orthographic knowledge skills, which were found to be language-specific and which were not transferred from L3 to L1 or L2. However, no improvement was seen in these languages after the experiment among the control group, which did not receive any intervention. This finding therefore validates the CRT hypothesis.
The research results can be most practically applied in the sphere of language education. Though it is quite common for teachers to work in separate language teams, this study offers a new approach that should be brought to the attention of supervisors, principals, curriculum coordinators, and teachers. Since many linguistic and meta-linguistic skills are apparently shared by different languages, and especially the alphabetic ones, and since such skills have been found to be transferable from one language to another, improving students' achievements in one language can bring about similar improvements in others. Therefore, a strong case can indeed be made for the need for, and advantage of, all language-teaching teams cooperating and working together. This could be in the form of at least one session a week for joint lesson planning, establishing special study units, joint sessions and lesson plans, and joint monitoring and review of student progress in all languages offered at a given school. This kind of teamwork and cooperation may also help alert educators to the strengths of individual students in a certain language, and even offer options for using transference to boost such strengths in a different one.
This study's conclusions can also have major implications for helping students diagnosed with learning difficulties and/or disabilities. Usually, such students are exempt from learning an L2 and an L3, and are directed to concentrate first and foremost on developing proper skills in their mother tongue. The conclusions of this study may allow this approach to be reconsidered, since it may be advisable to prepare a work plan specifically tailored to the learning capabilities of the weaker students, in order to specifically help improve their achievements in L3 skills, which in turn could lead to similar improvements in their L1 and L2 skills.
